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Summary

« Juno is currently in orbit at Jupiter after successful Jupiter Orbit
Insertion

« Target requirements have been achieved in all equator crossings

 There were many changes to the mission that effected the maneuver
team

— Maneuver cancellations
— Added maneuvers
— Maneuver locations and purposes
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Agenda

* Propulsion system overview

« Maneuver modes overview

* Approach Phase

« Jupiter Orbit Insertion Maneuver
« Capture Orbit Phase

» Period Reduction Maneuver

« Science Orbit Phase

* Questions
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Maneuver Modes

 Turn-Burn-Turn

— Turn to burn attitude

— Burn

— Turn back to previous Earth point attitude
* Vector-Mode

— Remain in Earth point attitude

— Decompose the maneuver vector

» Axial component

— Continuous pulsing

— Point parallel to spin axis
 Lateral component

— Pulse width of £30° due to spacecraft spin
— Point radially outward from spin axis
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Approach Phase

« B-plane targets to set up Jupiter Orbit Insertion conditions

 Maneuvers during approach cen
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Jupiter Orbit Insertion (JOI)
July 5, 2016 2:30:00 UTC

* Inertially-fixed

 Centered around perijove (PJ)
 Mode: Turn-burn-turn
 AV:541.65 m/s

* Thruster: Main-engine

« Duration: 2097.0 seconds

« Resulting Orbit: 53.5 days
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Capture Orbit Operations

« Capture orbits were the first two orbits of Jupiter

* Analyze/reconstruct JOI

« Gather science data from one perijove pass

» Perform capture orbit maneuvers
— JOI Clean-Up — deterministic
— Orbit Trim Maneuver (OTM) 00 = statistical, canceled
— OTMO1 — deterministic

« Final design of Period Reduction Maneuver
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OTMOO
July 27, 2016 18:00:00 ET (PJ0+22.6 days)

« Targets: PJO1 Radius and West Longitude
 Mode: Vector
« AV Total: 0.062 m/s
— Axial 0.040 m/s
— Lateral 0.049 m/s
* Thruster: RCS
« Statistical maneuver
« Maneuver was not needed therefore canceled
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OTMO01
Sep 14, 2016 18:00:00 UTC (PJ01+18.2 days)

« Targets: PJO2 Radius and West Longitude

 Mode: Vector

« AV Total: 0.604 m/s
— Axial -0.051 m/s (negative number indicates burn direction)
— Lateral 0.600 m/s

* Thruster: RCS

» After first science pass

« Target Period Reduction Maneuver initial conditions
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Period Reduction Maneuver (PRM)
Oct 19, 2016 18:00:00 UTC (PJ02)

* Inertially-fixed

» Centered around perijove (PJ02)

« Target: Orbit Period of 14 days

* Mode: Turn-burn-turn

AV Total: 395.17 m/s

e Thruster: Main-Engine

« Duration: 1305.4 seconds

 Canceled due to valve anomaly at checkout
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OTMO02
Oct 25, 2016 18:00:00 ET (PJ02+6 days)

« Targets: PJO3 Radius and West Longitude
 Mode: Vector
« AV Total: 2.618 m/s
— Axial 0.585 m/s
— Lateral 2.580 m/s
* Thruster: RCS
 Added due to PRM cancellation

 Due to safing event at PJ02, OTM02 changed targets midway
through the design process
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Summary

« Juno is currently in orbit at Jupiter after successful Jupiter Orbit
Insertion

« Target requirements have been achieved in all equator crossings

 There were many changes to the mission that effected the maneuver
team

— Maneuver cancellations
— Added maneuvers
— Maneuver locations and purposes
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Questions?







Table 2. Estimated Maneuver Performance vs. Dmlgu
AV Magnitude (m/s) | Right Ascension (deg) | Declination (deg)

B -IEMIEM AP

TCMI1 Axial U "E'} 0.279
TCMI1 Lateral 0.139 DUI

o

JOI-CU Axial L. 160 1.155 3 K . 32 0.179
JOI-CU Lateral | 4.838 4,831 49 L 1.2a1

OTMO1 Axial 0.051 | 0.003 MBS X, 0.811
OTMO1 Lateral Uhﬂ‘- 0600 | 0015 | 267. 151]1 . y 463 | 1.308
OTMO02 Axial 0.590 0.385 | 0.003 9536 9546 | 0245 2088 | 0245
OTMO2 Lateral | 2586 GEO | DLOLE || 104396 | 104444 | 1553 (| 29 .22 1.342

OTMO3 Axial (0.266 9. . A8 3 113 | 0.329
OTMOS Lateral | 1.152 1.|5'§l ﬂ.ﬂlﬁ- . . -53. A02 | 1442

OTMO4 Axial 0.081 0.080 | 0.003 . . 5 0.679
OTMO4 Lateral | 0.282 0.282 | 0015 . 03 -'ﬁihﬁﬂ 2.006

AP0 Axial 0 Oaleé | 0003 | 21878 | ZLEIT [ 0244 (| 7.709 769 | 0.24]
APOO4 Lateral | 3.753 1744 | 0009 || 103.439 | 103184 | 2787 | -61.408 | 61815 | 1.316
OTMO5 Axial 0384 (.382 | 0.003 98,5 0283 || -6.151 -6.198 | 0.282
OTMOS Lateral | 1.773 1769 | 0019 x, 02402 | 2332 || -54.193 | 53755 | L.379
OTMO6 Axial UTM 0.733 | 0.003 f 15 I-IU 13144 | 0231 4.025 4061 | 0.231
OTMOG Lateral 73| U018 2067 || 50075 | 40741 | 1.336
APOOG Axial 0.0 0.0 NA MNa NA
APOOG Lateral 100G L0905 {I Dlﬁ- lﬂl 3l -54.683 | 1.452
OTMO7 Axial A74 4574 | 0.230
OTMO7 Lateral | 2 .-_.TT] ﬂ UIE 1I] E?? 2|l 50,695 | 30298 | 1.336



Relative Timing

I S

TCMI 3-Feb-16 17:5851
o 5-Jul-16 02:30:00
JOI-CLM | 13-Jul-16 17:58:51
OTMOD 27-lul-16 17:58:51
OTMON 14-Sep-16 17:38:51
FEM 19-0ct-16 18:00:00
OTM02 | 25-0ct-16 17:58:52
OTMO3 | 12-Dec-16 003400
OTMOD4 2-Feb-17 20:2803
APOO4 | 22-Feb-17 17:00:00
OTMO05 | 27-Mar-17 1e:22:14
OTMD6 | 19-May-17 13:30:43
APOOG E-Jun-17 18:00:00
OTM7 1-Jul-17 049:24: 51

Equator Crossin
1 5 Achieved

27-Aug-16 12:53:543
19-0ct-16 18:13:52.0
11-Dec-16 17:07:14.6
02-Feb-17 13:01:43.3
X7-Mar-17 08:36:13.4
19-May-17 06:05:06.3

27-Ang-16 12:53: 8.6
19-Oct-16 18:13:49.4
11-Dec-16 17:06:58.0
02-Feb-17 13:00:49.1
X7-Mar-17 08:55:50.8
19-May-17 06:03:07.9
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